of the antibiotic.
MATERIALS AND METHODS
Culture. Kalafungin is produced by a soil isolate, designated S. tanashiensis strain Kala UC-5063. The organism was identified by color pattern, microscopic appearance, cultural characteristics, and comparison with known cultures of S. tanashiensis. Subsequent studies using the fermentation conditions described herein showed kalafungin was also produced by S. tanashiensis NRRL B-1692. The production of kalafungin by S. tanashiensis (10) has not been previously reported.
Medium. Seed flasks were inoculated with spore preprarations of the culture which were maintained in soil. The culture was incubated at 28 C for 72 hr in a seed medium consisting of 25 g of glucose monohydrate (Cerelose) and 25 g of Pharmamedia (Traders Oil Mill Co., Fort Worth, Tex.) per liter. The vegetative seed was used at a rate of 5% to inoculate a fermentation medium consisting of (per liter) 25 g of glucose monohydrate, 5 g of liquid peptone (Wilson Laboratories, Chicago, Ill.), 5 g of calcium carbonate, and tap water to 1 liter (pH adjusted to 7.2 before sterilization). Shaken-flask fermentations were run in 500-ml Erlenmeyer flasks containing 100 ml of medium, and were incubated at 32 C for optimal yields on a Gump rotary shaker operating at 250 rev/min with a 2.5-inch (6.4 cm) stroke.
Antibiotic assay procedure. The antibiotic concentrations were determined with a standard disc-plate agar diffusion assay. Samples (0.08 ml) in 0.1 M phosphate buffer (pH 7.0) were placed on 12.7-mm paper discs and were assayed against Saccharomyces pastorianus. The zone of inhibition of growth was measured after incubation for 18 hr at 28 C. The assay procedure can also be used with the more sensitive S. cerevisiae. The activity was expressed in terms of biounits; a biounit is defined as the amount of antibiotic necessary to give a 20-mm zone of inhibition after 18 hr of incubation under these standard conditions.
The antibacterial in vitro spectrum was determined by twofold dilution end points in Brain Heart Infusion (Difco) broth. Readings were made after 20 hr of incubation at 37 C. The antifungal in vitro spectrum was determined by the agar dilution plate assay of Whiffen (11) , with readings made after 72 hr at 28 C. The antiprotozoal in vitro activity was determined by spotting paper discs on agar trays seeded with the test organism; the trays were incubated at room temperature (24 C) and read after 48 hr.
Kalafungin was differentiated from other antibiotics by its antibacterial, antifungal, and antiprotozoal spectra, chemical properties, and by paper chromatography. For chromatography, the antibiotic was spotted on Whatman no. 1 filter paper and developed without prior equilibration by use of the descending method and the solvent systems listed in Fig. 3 (3) , are long, some with dark central portion; some are balloon-like, hyaline with striations in the center and dark at the poles (Fig. 2) . Optimal aerial growth occurs at 18-28 C. S. tanashiensis strain Kala is compared with S. tanashiensis NRRL B-1692 in Table 1 for general cultural characteristics, in Table 2 for utilization of carbon compounds in synthetic medium according to Pridham and Gottlieb (6) , and in Table 3 for reference color characteristics. S. tanashiensis strain Kala has been deposited with the Northern Utilization Research and Development Division, U.S. Department of Agriculture, as NRRL 3215 (U.S. Patent 3,300,382, 1967).
Fermentation studies. A typical 32 C fermentation pattern is given in Table 4 , and it compares sensitivity of S. cerevisiae assay and the S. pastorianus assay.
Paper chromatography. Kalafungin is distinquishable from all available similar antibiotics by paper chromatography. Its paper chromatogram pattern in six solvent systems is shown in Fig. 3 .
In vitro spectra. Table 5 shows the in vitro antibacterial spectrum with inhibition of grampositive microorganisms from 1.0 to 16.0 ,g/ml and gram-negative microorganisms from <100 to 250 ,ug/ml. Kalafungin inhibits a wide spectrum of human pathogenic fungi at concentrations of 0.5 to 20 ,ug/ml ( Table 6 ). The three protozoa tested were inhibited between 10 and 100 jAg/ml (Table 7) . 
